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Sampling Method for Genetic Variation Survey in Maize Populations Detected by

SSR Markers

LIU Xue™ , LI MingShun ™, LI Xin-Hai , TIAN Qing-Zhen, BAI Li , ZHANG Sh-Huang ™

(Ingtitute d Crop Sdiences, Chinese Academy o Agricultural Sciences/ Key Laboratory  Crop Gendtic & Breeding, Ministry d Agriculture, Beijing 100081, China)
Abgract : Genetic diverdty in maize ( Zea maysL.) plays a key role for future breeding eforts Didld andysswas used
comnonly to detect the genetic variation anong or in maize populations, which maekes great eforts to facilitate hybrid deve
lopment. In recent years, nolecuar merkers are convinced as a powerful tool in detecting the genetic diverdsty anmong maize
inbred lines, while it remains under invedigation and optimization in anayzing meize popuaions The objectives of the
current research were to use SSRto (1) conpare the genetic i rformeation anayzed with different bulking DNA sanples, and
(2) edablish the techni que procedure to detect genetic variaion in maize populations The nodified CTAB method was used
to extract DNA o 50 indviduas d each popuation and DNA sanplesfrom lest mixtureof 5, 10, 15 and 20 individuds,
regoectively. 17 SSR primers sdected from 10 chronoomes of maize were employed for PCR anplification of DNA sanples
from lef mixture. PCR products were separated in denaturing polyacrylamide gelsin 1 x TBE bufer , 2ML of each PCR
product were pooled. The results showed that the DNA from ledf mixture of 10 individuds was idertified to be the bes
choice to replace the DNA mixture from the same number of individud s through conmpari ng the number of dlees, polynor
phism irformetion content val ue and diverdty index (Table 2, 3) , and dle number anrplified with the DNA sanples from
ledt mixture of 5 and 10 individua s was dgnificantly corrdaed with that with DNA mixture from the same number of indk
vidudsin two populations (Fob69: r=0.913 and 0. 913; Rob70: r=0.909 and 0.869; P<0.05; Table 4). In add-
tion, the resultsdf PCR anplification among DNA sanplesfrom led mixture and the mixture sanple of individuad DNA were
corrpared and showed that the DNA sarmplesfrom led mixture is the optimum subdgitute for the mixture sanple of individud
DNA (Table 5). Findly, the DNA extracted from legf mixture of 10 individuas was corfirmed as a labor saving and effi-
cient gpproach to andyze the meize population diversty. Now the bul ki ng fi ngerprinting method has been adopted to andyze
the genetic raionships anong maize populaions with polyacrylamide gel dectrophoress
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2 Pob69 DNA DNA
Table2  The number o alleles detected among individual DNA and bulking DNA from leaf mixture in Pob69
. A B Frequency C Frequency D Frequency E Frequency
Qde  Rimer  Chromosome o the absert dlldle o the abeert dlde o the abeert dldle o the absert dldle
1 phi0s6 101 4 4 3 0.03 3 0.03 3 0.03
2 phOl1 1.09 3 3 2 0.01 2 0.01 2 0.01
3 phi96100 2.00 6 5 0.01 5 0.01 4 0.01 4 0.01
4 umcl555 202-203 6 6 4 0.02 4 0.02 5 0.02
0.02 0.02
5 uncl026 2.04 3 3 3 3 3
6 phi374188 3.02 3 3 3 3 3
7 phio72 4.00 6 6 5 0.02 5 0.02 5 0.02
8 phi213984 4.01 2 2 2 2 2
9 phi085 5.07 6 4 0.02 4 0.02 4 0.02 4 0.02
0.01 0.01 0.01 0.01
10 phi078 6.05 2 2 2 2 2
11 phi328175 7.04 3 3 3 3 3
12 uncll6l 8.06 5 4 0.01 5 3 4 0.01
13 phi080 8.08-809 7 6 0.05 6
14 phioes 9.03 4 4 3 0.03 3 0.03 3 0.03
15 phio4l 10.00 6 4 0.02 6 2 0.02 2 0.02
0.02 0.02 0.02
0.05 0.05
0.05 0.05
16 phi062 10.04 2 2 2 2 2
17 umclO61 10. 06 4 4 3 0.03 2 0.13 2 0.13
0.03 0.03
0.01 0.01
Total 72 65 61 47 49
4.2353.824 3.588 2.765 2.882
Mean
3 Pob70 DNA DNA
Table3  The number o alleles detected among individual DNA and bulking DNA from leaf mixture in Pob70
. B Frequency C Frequency D Frequency E Frequency
de  Rimer  Chromosome o the absert dlde o the absert dlde o the absert dlde o the absert dlde
1 ph056 1.01 4 4 4 3 0.05 3 0.05
2 phio11 1.09 3 2 0.04 2 0.04 2 0.04 2 0.04
3  phi9e100 2.00 5 4 0.02 4 0.02 4 0.02 3 0.02
0.04
4 unclss5 2.02-203 5 5 5 5 5
5 phi374118
3.02 4 4 4 3 0.03 3 0.04
6 nc030 3.04 3 2 0.04 2 0.04 2 0.4 2 0.04
7 phi053 3.05 6 6 6 6 4 0.01
0.01
8 umcl399 3.07 5 4 0.04 4 0.04 3 0.04 3 0.04
9 phio72 4.00 6 6 6 6 5 0.18
10 uncl186 6.02 2 2 2 2 2
11 phi031l 6.04 7 5 0.06 5 0.06 5 0.06 5 0.06
0.01 0.01 0.01 0.01
12 phi078 6.05 4 4 3 0.06 3 0.06 3 0.06
13 uncll6l 8.06 4 4 4 4 3
14 phi065 9.03 4 4 4 3 0.06 4
15 phio4l 10.00 6 6 4 0.03 3 0.09 4 0.03
0.03 0.03 0.03
0.03
16 phi062 10.04 2 2 2 2 2
0.16 0.16
17  umcl061l 10.06 3 3 3 2 0.03 2 0.03
Total 73 67 64 58 55
3.9
Mean 4.294 41 3. 765 3.412 3.235
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4 DNA DNA
Table4  Correation of alleles detected among individual DNA and 4 kinds o bulking DNA samples in two populations
A B C D E
Pob69
A - 0.913" 0.913" 0.689 0.698
B 0.909 " - 0. 777 0. 786 0.778
c 0.869 0.924"" - 0.536 0.578
D 0.816" 0.832° 0.933"" - 0.917 "
E 0.863" 0.874" 0.878" 0.849 " -
Pob70
A 0.05 0.01
Note: “and * " mean Sgnificant a 0.05 and 0. 01 probahility levels, repectively (roos=0.811, rgo =0.917).
2.3 DNA DNA 6 , 2
0.02 0.04 phi374118 ,
14 SR Rob69 DNA 1 ,
DNA DNA 0.08 phi085 DNA
5 , 10 2 , 0.05
DNA 10 DNA ( C ) 0.16 10 DNA 10
, DNA ,
5 DNA 5 DNA ,
( B ) 3 DNA DNA ,
umc1555 DNA DNA ,
4 , DNA ,
5 DNA DNA
Table5  Genefrequency amplified between bulking DNA samples from leaf mixture and bulks of individual DNA
) B B C C
Pimer Frequency o the absent dlede Freguency of the absent dlde
phi056 3 3 3 3
phio1l 2 2 2 2
umcl555 4 0.02 6 5 5
0.4
umc1026 3 3 2 2
phi374118 3 2 0.08 3 3
phi072 6 6 6 6
phi213984 2 2 2 2
phi085 3 0.05 5 3 3
0.16
phi078 2 2 2 2
phi328175 3 3 3 3
umcl16l 4 4 5 5
phi080 4 4 3 3
phio4l 6 6 6 6
phi062 2 2 2 2
Totd 47 50 47 a7
) DNA
3
3.1 DNA DNA , 5 10
DNA DNA ,
, DNA
DNA SR
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